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Some Instances of Disease in the Animal Eye.
By GEORGE COATS, F.R.C.S. This description is founded on clinical observations in five or six animals, and on the pathological examination of the two eyes of a dog suffering from the affection. I owe the material to the kindness of Mr. A. J. Sewell.
In its fully developed fornm the disease 1has the following characters.
The infiltration occupies the superficial layers of the cornea. The epithelium is rough and stippled. In places it may have a slightly worm-eaten appearance, but usually it is quite intact; in one case in which it was tried, fluorescin staining was negative. The corneal opacity is grey, not necessarily equal in all parts of the cornea, but with no special tendency to occur in the upper part. It is usually sufficient to interfere considerably with vision, and may conceal the iris. Large superficial vessels run over the limbus and branch dichotomously in the cornea. The finer twigs may be so numerous as to form red patches not unlike the salmon patches of interstitial keratitis. Some congestion of the bulbar conjunctiva is present, but it is not usually very great. The tarsal conjunctiva is smooth. There may be a slight conjunctival discharge, but this is not a proninent symiiptoimi. The iris, if visible, seems to be always normal, and the pupil dilates fully with atropine. In old cases the activity of the disease may subside. The congestion is then less prominent; the surface may become almost, or quite smootl and bright, without facets. The resemblance to a tr ue ilterstitial keratitis in this stage may be very considerable. A phenomenon which is common to this disease and to the later stages of injury and ulcer cases in the dog is a wandering in of pigiuient from the sclero-corneal inargin, giving rise often to considerable patches of dark brown pigcment on the surface of the cornea.
The health of the affected animals is usually perfect, and the keratitis seems to have no special association with distemuper. In one case the imiother of the affected dog had suffered from severe rheuiiatism when she reached the age at which the keratitis com-lmenced in her offspring. The disease may occur in several members of the same family, but whether as a true familial disease or from similar circumstances of feeding and environment is doubtful; I have seen two siblings in whiclh it was present, and in another case was told that related dogs were similarly affected. Most of the dogs have been fox-terriers, but I have seen the disease also in a whippet.
The disease runs a prolonged course; slight cases may iinprove considerably, but in severe cases the opacity does not disappear conmpletely. Destruction of the vessels at the limbus by means of the cautery was followed by amelioration in one instance. A bacteriological examination carried out by Mr. S. H. Browning in one case showed only organisms which were probably saprophytic-Staphylococcits albus, Bacillits subtilis, &c.
Pathology.-The globes -vere fixed in Zenker's solution and divided, one horizontally, one vertically. The condition is essentially a replacement of the superficial layers of the cornea by inflammnatory tissue.
Taking first the least affected eye, the epithelium is quite intact, smooth anteriorly, but of irregular thickness owing to the inequalities of the underlying surface ( fig. 1 ). Especially in its deepest layers, it shows a moderate infiltration 12 Coats: Some Instances of Disease in Anitmal Eye witlh leucocytes-chiefly polymorphonuclear. A slight infiltration of plasma cells is present in the bulbar conjunctiva.
The inflammatory tissue occupies at its broadest rather more than a third of the thickness of the cornea. It is more extensive in the centre than in the periphery. It consists of a finely fibrillated tissue, considerably more cellular than the normal stroma, yet not very deeply infiltrated. The nuclei are mostly elongated, but towards the surface plasma cells and lymphocytes become more abundant. Polymorphonuclear leucocytes are scantv. The membrane of Bowman is not a well-defined layer in the dog. In the deeper layers of the inflammatory tissue vessels arie comparatively large and scanty; in the superficial layers, and especially immediately beneath the epithelium, they form FiG. 1. Keratitis in the dog. The epithelium is intact, but of irregular thickness, and slightly infiltrated in its deepest layers. The an-terior third of the corneal strora, is replaced by a vascular, fibrillated, inflammatory tissue. The line of demarcation towards the normal cornea is fairly well defined. a rich plexus of fine twigs. At the periphiery the episcleral pigment is invading the superficial layers of the cornea ; epithelial pigmentation is not present.
Th-e limitation of the inflammatory tissue on its deep aspect is fairly well defined, and except fo'r the occurrenice of a few wandering cells and of one or twvo minute vessels in the periphery, the posterior layers of the stroma are normal. A certain amount of proliferation of the endothelium has taken place, and in some situations irregular layers of new hyaline substance have been added to the membrane of Descemet. The sclera and all intra-ocular structures, including the iris, are str-ictly normal.
In the other eye the changes are slightly more severe, but essentially similar.
In the centre of the cornea there is a small loss of epithelium which seemns, however, to have been due to post-mortem abrasion-there is no increase of infiltration in the stroma beneath it, and the epithelium at the edges has an evenly bevelled appearance not suggestive of ulceration. The infiltration of the bulbar conjunctiva is nmore prominent, consists of lymphocytes as well as plasma cells, and shows a certain amount of patchiness, without, however, any formation of true follicle.
From the above clinical and histological characters it would seem probable that this is a disease sui generis. The human condition which it most nearly resembles is pannus, and in imitation of trachomatous pannus a certain amount of conjunctival redness and secretion is usually present. No roughness, scarring, or distortion of the lid is found however, and there is no hypertrophy of follicles in the fornices; nor is the pannus confined to the upper part of the globe.
A somiewhat similar superficial opacity and vascularization of the cornea is sometimes caused by the turning in of eyelashes-usually a true congenital distichiasis-a condition which seems to be extremely common in Pekingese dogs. I have myself seen several instances, and have been informed by a lady who breeds these dogs largely, and whose attention has been drawn to the subject, that a large percentage of the animals at a recent show were so affected. The condition now under discussion, however, occurs in a typical manner in cases where no distichiasis or trichiasis is present.
I have been unable to find any clear delineation of the disease in literature. Bayer' describes in dogs a keratitis with much vascularization, causing the cornea to appear red; he states that it may disappear in a surprisingly short time. The condition here described, on the other hand, is extremely obstinate, and perhaps never disappears completely. Bayer states that phlyctenular, vesicular and bullous keratitis are sometimes seen after infectious diseases-foot-and-mouth disease, sheep-pox, &c.-and that pannus may develop from such conditions. The present cases have but little resemblance to phlyctenular ophthalmia, and there seems to be be no special association with distemper or other infectious disease. It is said also that pannus occurs in the horse.2 Bayer's observation of pannus in the atrophic eye of a horse has little bearing on the present subject. I Bayer, "Handbuch tieriirztl. Chirurgie u. Geburtshilfe," 1906, v, " Augenheilk.," p. 261.
'-James, quoted by Bayer with a wrong reference.
This dog became blind after a bad attack of distemper which lasted a long time and was accompanied by high fever. Both pupils were widely dilated. No examination of the fundus was possible. Retinal degeneration following distemper in a dog. The chief changes are in the inner reticular and inner nuclear layers. In the latter the nuclei are much less numerous than normal, and those which remain are irregular in form and size. The limits of the layer are ill defined. The outer nuclear layer is not atrophic, but the nuclei tend to trespass into the outer reticular. The rods and cones are preserved. The ganglion cells are not much diminished in number, but show some degenerative changes. There is no atrophy of the nerve-fibre layer.
Patholoyjical Exavtination.-The globes were sent to me by Mr. Sewell in Zenker's solution, and were very well fixed. The retina alone shows tany abnormality. Its nerve-fibre layer is little if at all atrophic, and the ganglion cells do not seem to be notably diminished in number. In their protoplasm beside the nucleus, however, there is frequently a clear area, the Nissl granules being displaced towards the periphery of the cell; there is not much evidence of breaking down of the granules. The cell processes are less prominent than normal. The inner reticular and inner nuclear layers are those which have suffered by far the most (figs. 2 and 3). The inner reticular, which is relatively broad in the dog, is so atrophic that in places the ganglion cells are almost in contact with the nuclei of the inner nuclear layer. The cells of the latter are much less numerous, the form and size of the remaining nuclei are less regular, and the staining is perhaps paler than normal. They have also a tendency to transgress the limits of their layer. The external nuclear and rod and cone layers are least affected. The nuclei show a certain tendency to encroach on the outer reticular layer, and this, with the similar encroachment of the cells of the inner nuclear, tends to mask any change which may be FIG. 4. From the same case, showing more profound changes. The rods and cones are completely lost. The outer nuclear layer is irregular and scattered. The inner nuclear layer is not separately traceable. On the right irregular, deeply stained masses are present, probably representing the fragmentation and clumping of nuclear substance. The nerve-fibre layer is not much atrophied. There are no obvious changes in the choroid. present in the outer reticular layer-normally of little breadth in the dog The nuclear staining is perfect. The rods and cones are quite well preserved. The retinal vessels appear to be normal. Except for a very small area around the disk, the above changes, though variable in amount, are universally distributed. In certain circumscribed areas, however, which are scattered here and there throughout the retina, the changes are much more profound ( fig. 4 ). The rods and cones are completely lost. The outer nuclear layer shows much irregularity and scattering of its nuclei, which also frequently break through gaps in the limitans externa. In these situations there is often a superficial agglutination between the retina and the pigment epithelium, and occasionally the latter is interrupted. The inner nuclear layer is mixed up with the outer, and not separately traceable, and a few ganglion cells alone remain. Not infrequently small irregular dark blue masses are found, probably products of the fragmentation and clumping of nuclear substance. In a few situations a certain amount of pigment invasion is present, its general absence being perhaps accounted for by the normal lack of pigment over the tapetum. Some irregular proliferation of the epithelium is found here and there, and in places, apart from the tapetum, it is depigmented. No change can be detected with certainty in the choroid even beneath the patches of retinal atrophy, but the chorio-capillaris is generally empty, and it is impossible to be quite certain that there is no atrophy. There is none at any rate in the outer layers. The nerve does not appear to be atrophic. The central vessels have escaped section. Nowhere is there any evidence of past or present inflammation.
An atrophy affecting chiefly the inner layers of the retina suggests at first sight an obstruction of the central artery, but it is evident on closer scrutiny that the relatively good preservation of the nerve-fibre and ganglion cell layers is incompatible with this view. The retinal vessels also showed no disease.
A degeneration falling with especial severity upon the bipolar cells of the inner nuclear layer is a condition which has not, I believe, been described in human pathology. It seenms necessary to hypothecate a circulating poison (probably the poison of distemper) with a specific, but not altogether exclusive affinity for these cells, analogous to the specific affinity of nicotine for ganglion cells. It must be supposed, further, that where the toxic action was most intense the outer layers also suffered; or possibly the toxin reached them from the choroidal side. The comparatively slight changes in the ganglion cells might perhaps be explained in the same way, or they may have been secondary to the atrophy of the bipolars.
Considering the normal condition of the choroid and nerve it is not improbable that the ophthalmoscopic appearances would have been normal.
The following case of blindness following distemper, though probably a choroido-retinitis rather than a pure degeneration, is most conviently considered here.
A prize Pekingese, aged 4, had suffered very severely from distemper two years before. At that time a green reflex was visible from the eyes, not like the normal tapetum, and vision failed completely in the left, partially in the right. When seen the left pupil was fully dilated and inactive, the iris normal, D-21 K.P. absent, the lens totally opaque and showing deposits of capsular cataract.
Some pigmented opacity, probably the result of ulceration, was present in both corneve. In the right eye the lens was becoming opaque, the pupil dilated but active, synechice present. The fundus was only dimly visible in its upper part, and it was impossible to say whether anything more than the normal tapetum was present.
(III) Choroido-retinal Degeneration and Inflammation in Animals.
Before reporting the following instances of choroido-retinal degeneration and inflammation it may be well to consider briefly on what pathological grounds a distinction is made between these two conditions. In early stages, while round cell infiltration or other signs of active inflammation are present, the diagnosis presents no difficulty. Later, however, the disappearance of infiltration and the shrinkage and absorption of inflammatory products in the case of an inflammation, and the development of a high degree of atrophy, with the gradual formation of adhesions in the case of a degeneration, may give rise to a considerable approximation in the histological characters of the two forms of disease.
Probably the most reliable diagnostic point is the presence or absence, and the nature, of the adhesion between the choroid and retina. A profound atrophy of the outer layers of the retina with no adhesion to the choroid must be a pure degeneration. But in old-standing cases of degeneration, and in certain formns of that affection, an adhesion does form. It may be expected, however, to be not very intimate; the line of demarcation between the two membranes should be well defined, and the memnbrane of Bruch should be intact. The pigment epithelium, as is well known, does not remain quiescent in either degeneration or inflammation, but tends to proliferate and wander into the retina. On the other hand, the presence of cicatricial tissue necessarily indicates a former inflammation. The adhesion in such a case will be more dense, and may amount to a complete fusion of the two membranes in a common cicatrix, a condition frequently seen, for instance, in human disseminated choroiditis. Instead of the simple atrophy and disappearance of normal elements which is characteristic of a degeneration, there will be considerable distortion and disorganization of the retinal and choroidal layers. A degeneration, depending in mnost cases probably on vascular disease, is likely to be fairly uniform over a considerable area, whereas an inflammation usually tends to be patchy; but this point of distinction is not always reliable, since some degenerations are patchy, and some inflammations diffuse.
CHOROIDO-RETINAL DEGENERATION IN A SPANIEL.
Sumnmary: Left eye blind for a long time in an old Japanese spaniel.
Right becoming affected miore recently. Extreme degeneration of the retina affecting all its layers, but ini a few smiiall a-eas leaving slight remnants of the normal cells. In the choroid the changes affect the inner more than the outer layers; chorio-capillaris almost everywhere absMnt; stroma somewhat atrophic; some only of the larger vessels show endarteritis and even occlusion. In both eyes evidenice of a superficial keratitis; in one signs of irido-cyclitis. I owe this specimen to the kindness of Mr. Sewell. The disease occurred in a black and white Japanese spaniel bitch, aged 8 or 9, which Mr. Sewell informs me is a good age for dogs of this breed. The left eye had been blind for a long time, and recently the right had shown signs of becoming affected.
No ophthalmoscopic examination was made during life.
Microscopical Examination.-The globes were received in Zenker's solution. One of them (probably the right) was button-holed and collapsed.
(1) ? Right eye: The cornea shows signs of a moderate inflammation, chiefly in the superficial layers. It is cedematous, slightly infiltrated, and in places, espeeially towards the periphery on each side, there are small vessels in the layers beneath the epithelium. A certain amount of proliferation of the endothelium, with laying down of new layers of hyaline material on the membrane of Descemet, is also present, a condition which seems to occur with some frequency in the dog. The bulbar conjunctiva shows slight inflammation.
In the iris there are streaks of lymphocytal infiltration, partly along the vessels, partly in the tissue spaces. The anterior surface is clothed with a layer of elongated inflammatory cells, probably fibroblasts, among which a few small vessels are found. The corneo-iridic angle was probably open. The substance of the ciliary body is slightly infiltrated in places, and a good many leucocytes are entangled in its lining epithelium or lie free on its surface or in the vitreous. Free cells are also found in the vitreous posteriorly. In the choroid signs of recent inflammation are only met with anteriorly, in the form of patches of lymphocytes and a certain amount of diffuse infiltration. Posteriorly the changes are rather degenerative in type. The retina has undergone extreme atrophy ( fig. 5 ). Scarcely anywhere are traces of the normal layers to be found, the supporting tissues with a few scattered nuclei having alone survived. These remains of retina are usually adherent to, and in places fused with, the superficial layers of the choroid. For the most part, however, the line of demarcation is distinguishable, and occasionally there is a small space between the two in which the pigment epithelium and limitans externa are visible. The retinal vessels do not seem to be much diseased. The choroidal stroma shows a certain, not very high, degree of atrophy and irregularity of pigmentation, Its inner layers, however, are much atrophied and degenerated, and the choriocapillaris is hardly anywhere visible. The pigment epithelium is extremely broken up and irregular. Invasion of the retina by pigment is chiefly found anteriorly, probably because posteriorly pigment is normally absent from the epithelium over the tapetum. A considerable number of large and fairly normal veins are present in the choroid. Some of the arteries, especially in certain regions, show endarteritis, and some of them are completely blocked. Vascular disease of the larger vessels is, however, by no means universal, and normal arteries are not infrequently found in close proximity to diseased. Outside the globe the ciliary arteries do not show any pronounced endarteritis.
(2) In the other eye the superficial layers of the cornea for about one-third of its extent towards the periphery on one side are replaced by a fibrillated pannus-like vascular tissue. Apart from this there are no signs of recent extraor intra-ocular inflammation. There is some atrophy of the ligamentum pectinatum, but the iris and ciliary body are normal. Posteriorly the atrophy
FIG. 5.
Choroido-retinal degeneration in a dog. The retina is reduced to a thin strip of supporting tissue, the nervous elements having completely disappeared. In this situation the adhesion between the retina and choroid, present elsewhere, is absent. of the retina is even more extreme than in the other eye. The rods and cones are distinguishable only in one small area, the nuclear layers in two; in many situations the retina is represented only by the limiting membranes with a few adherent cells; in places there are complete gaps, and elsewhere the retinal remains are so fused with the choroid, and so deeply infiltrated with pigment, as to be scarcely distinguishable. Where the tapetum is present this fusion and pigment invasion are less, though the atrophy is equally great. The retinal vessels are normal. The choroid is empty and somewhat collapsed, making a judgment of the degree of atrophy difficult, but it is evident that the outer layers have suffered much less severely than the inner. Endarteritis is present in some only of the larger arteries, but is less extensive than might be expected from the degree of atrophy. The chorio-capillaris, however, is only visible in a few small areas where the retina is best preserved.
It is difficult to allocate the respective shares of inflammation and degeneration in these changes. The evidence of an inflammatory origin would rest chiefly on the round cell infiltration of the iris, ciliary body and choroid of the right eye. But this infiltration was confined to the anterior part of the globe, whereas the most advanced changes were posterior; and it was present in one eye only.
On the whole the extreme degree of retinal atrophy without deepseated involvement of the choroid, tand the superficial character of the adhesion between the two membranes, suggest that the disease was essentially a degeneration, not an inflamnmation. It is natural to look upon the endarteritis of choroidal arteries as the fundamental lesion, but it is doubtful if this explanation is wholly adequate, for the vascular disease was less extensive than might have been expected from the universal distribution of the atrophy; moreover, if the disease had been widespread in the larger choroidal arteries more atrophy of the stroma proper might have been anticipated.
Viewing all the facts, it is perhaps most warrantable to hypothecate a degeneration falling chiefly on the smaller choroidal vessels, and especially on the chorio-capillaris. This would accord well with the distribution of the choroidal changes chiefly in the inner layers, and with the fact that the chorio-capillaris was distinguishable only in areas where the retina was to some extent preserved. There are no certain means of ascertaining whether this degeneration was senile, or whether it was allied in nature to the atrophy of the capillaries which seems to be an essential element in retinitis pigmentosa.1 The nmicroscopical changes would be by no means incompatible with this latter view, and retinitis pigmentosa has been described in the dog by Magnusson. Summarlay: Apparently pure albinism in a raccoonI, With pink eyes and nystagmnus. Animlal seemed not to be blind. ]Iilicroscopically a little pigment in the epithelium of the ciliary body and choroid. In the retina atrophy, amounting over large areas to complete disappearance of the retinal layers external to the inner nuclear. Partial atrophy of the inner nuclear; little change in the ganglion cell or nerve-fibre layers.
See Greeves, Roy. Lond. Ophthal. Hosp. Rep., 1912, xviii, pt. iii, p. 301. Degeneration of the chorio-capillaris corresponding in degree and situation with the retinal changes. Some disappearance of the larger vessels in the choroid; no disease of those which remain. Choroidal stroma not much altered. No evidence of past or present inflammation.
I haveto thank the Zoological Society for this specimen, which was obtained from an albinotic raccoon. The animal had lateral nystagmus, but did not appear to be blind. In the left eye there was an interstitial haze in the cornea. The animal subsequently died, but from what disease I was unable to learn. The globes were fixed in Zenker's solution.
Microscopical Examination.-Although the animal appeared in life to be a pure albino both as regards its eyes and coat, a small amount of pigment was FIG. 6. Choroido-retinal degeneration in an albinotic raccoon. A small area in which the rods and cones with their nuclei are lost, and the inner nuclear layer slightly degenerate and scattered. found microscopically in the outer layer of the epithelium of the ciliary body, and very scantily in the pigment epithelium of the anterior part of the choroid. The corneal haze appears to have been due to cedema, and has left no trace in the sections With the exception of the retina and choroid all the intra-ocular structures are normal.
In the least affected eye the amount of disease differs greatly in the upper and lower halves of the globe. In the upper the retina is mostly normal, but near the disk, and in places more peripherally, there are areas in which the rods and cones are lost, while the inner nuclear layer is irregular ( fig. 6 ). In the lower half the changes are very much more profound (fig. 7) . The nervefibre and ganglion cell layers are intact. The inner nuclear shows a certain amount of atrophy and irregularity, but is traceable as a distinct layer through-out. All other layers have for the most part disappeared completely. Only here and there, usually over a large choroidal vessel, can the outer nuclear layer, the limitans externa and even traces of the rods and cones be distinguished. Comparing the choroid on the two sides, the medium-sized vessels are certainly fewer below, but less so than might have been expected. The choroid is not notably diminished in thickness, and its stroma is not manifestly atrophic. The vessels which remain show no disease of their walls. By far the most striking difference is in the chorio-capillaris, which is mostly normal above, but traceable in a few areas only below. It is very evident that the degree of preservation of the retina and pigment epithelium depends intimately on the state of the chorio-capillaris. Where the latter approaches the normal all the retinal layers are traceable, though some may be atrophied. Where it is less well preserved the atrophy of the outer layers of the retina may be complete, but small groups of pigment epithelial cells are often present, and the limitans externa is intact; not infrequently the pigment epithelium is proliferated ( fig. 7) .
Where the chorio-capillaries is absent the pigment epithelium and limitans More profound degeneration in another part of the same globe. Vessels are almost absent from the choroid. At the sides the retina is adherent and its nervous elements are lost. In the centre there is a small area in which the pigment epithelium is preserved and in which the retina is not adherent, its limitans externa being visible, and some few nuclei of one of the nuclear layers being distinguishable. It is evident that this incomplete degeneration of the retina is associated with the preservation of a small vessel in the underlying choroid.
externa have disappeared completely, so that the internal nuclear layer rests directly upon and is adherent to the superficial layers of the choroid. The adhesion is not by cicatricial tissue, however, and is not very intimate, the line of demarcation being easily distinguished. The membrane of Bruch does not seem to be a prominent structure in the raccoon. The retinal vessels are normal, and the nerve is little if at all atrophic. The ciliary arteries outside the globe show no disease. Evidence of inflammation is nowhere present.
The second eye shows similar changes, but in a very much more advanced stage. All the retinal layers outside the inner nuclear have disappeared completely, and the retina and choroid show throughout an adhesion of the same type as in the more affected parts of the other eye. In one or .Nluiq
Coats: Some Instances of Disease in Animial Eye two places only, a small group of epithelial cells survives. The inner nuclear layer has suffered a certain amount of atrophy, and is irregular, but it still forms a continuous layer. The ganglion cells are possibly somewhat diminished in number, and some of them contain clear areas in their protoplasm, the Nissl granules being displaced to the periphery. The nerve-fibre layer and nerve do not show much atrophy. In the choroid there is the same diminution of medium-sized vessels while the larger mostly survive. Of the choriocapillaris scarcely a trace remains. The stroma generally shows comparatively little alteration, and no signs of past or present inflammation.
It is evident that the disease in this case is essentially a degeneration of the choroid characterized by atrophy of the chorio-capillaris and to some extent of the medium-sized vessels. The extreme degeneration of the outer layers of the retina, with relatively good preservation of the choroidal stroma, suggests that the chorio-capillaris was the layer primarily affected, the disappearance of other choroidal vessels being a secondary atrophy from the gradual limitation of the area to be supplied. The absence of endarteritis, &c., in the walls of the larger vessels which remain also suggests that they were not the primary seat of disease. Moreover, the changes are obviously greater in the choriocapillaris thain in any other layer. This case, like the last, therefore presents some points of resemblance to retinitis pigmentosa, but it should not be forgotten that the distribution-scarcely affecting the upper half of the fundus in one of the eyes-was unlike the human form of that affection. As in the last case, the disease may have been senile, but I have no information as to the age of the animal; one expects senile degeneration to attack rather the larger vessels.
The occurrence of nystagmus in an animal which lacks the greatly differentiated fovea of man is of interest. Where central vision is not very highly specialized one might perhaps have expected its loss to be less felt than in man. According to Nicolas, however,1 nystagmus has been observed in a dog with congenital blindness and microphthalmos and in the cow, as well as in various animals after poisoning, or from disease of the central nervous system, conditions which are not analogous to those at present under consideration. Nettleship has also observed nystagmus in a race of dogs, other members of which were albinotic.2 In this raccoon the nystagmus perhaps owed its origin to the combination of albinism with disease of the choroid. "'Ophth. Vktkrinaire," 1908, p. 443. It is of interest to note that although the eyes seemed to be purely albinotic, a certain amount of pigment was in fact present towards the anterior part of the optic vesicle. I have made the samne observation in the eyes of an albinotic Pekingese puppy sent to me by Mr. Nettleship, and in a Japanese waltzing mouse,1 and Elschnig has recorded the same condition in an albinotic human eye.2 It is in the anterior part of the vesicle that pigment first appears in the foetal eye, and this region is especially resistant to artificial depigmentation. The observation shows that albinism cannot be diagnosed with certainty without a nicroscopical examination.
CHOROIDAL DEGENERATION SYMMETRICALLY SITUATED IN THE
Two EYES OF A WOLF. This specimen, which I owe to the kindness of Mr. Nettleship, was derived from an Indian wolf which died in the Zoological Gardens. During life no ocular disease was suspected, but on opening the globes each was found to show, in a symmetrical position probably below the nerve and at a distance of about 2 mm. from its edge, a large patch of "choroiditis." In this area the retina remained adherent to the choroid and was slightly depressed. Mr. Nettleship gave me the posterior half of one of the eyes for examination.
Microscopical Examination (formalin fixation).-Apart from the area in question the retina and choroid are perfectly normal. Within the patch all the retinal layers are much atrophied (fig. 8 ). The nerve-fibre layer is the best preserved. The ganglion cells have disappeared almost completely. The inner nuclear layer is represented by irregularly scattered groups of cells. The external nuclear layer ends abruptly at the edge of the degenerate area; it is probable that within the area a few nuclei belonging to it survive, mixed up with those of the outer layer. The limitans externa remains in a few I K. Pearson, E. Nettleship, and C. H. Usher: "M onograph on Albinism in Man," Lond., 1913, pp. 362, 364, 367. 2 " Ber. d. 39. Versamml. d. Ophth. Gesellscb., Heidelberg," Klim. Monatsbl. f. Augenheilk., Stuttg., 1913, li, i, p. 697. situations, but the rods and cones are lost completely. The retinal vessels are normal here and elsewhere.
Where the limitans externa is absent the retina and choroid are adherent, but not very intimately, the pigment epithelium being traceable almost throughout. There is no cicatricial adhesion. The choroid is somewhat less deeply and regularly pigmented here than elsewhere, but is not thinned to any great extent, and shows no obvious lack of larger vessels. It is difficult to estimate exactly the state of the chorio-capillaris in the uninjected formalin-fixed eye; as compared with the normal choroid outside the patch the layer is atrophic, but certainly very much less so than in the cases already described. Some small colloid exerescences of the membrane of Bruch are present in the area of degeneration, not elsewhere. The vessels beneath it are not diseased, but Choroido-retinal degeneration in a wolf. There is much atrophy and scattering of the retinal layers. The rods and cones are completely lost, and a loose adhesion has been formed between the retina and choroid. As compared with other parts of the eye the choroid shows some deficiency and irregularity of pigmentation. a large artery near the nerve entrance shows a degree of irregular thickening of its inner coat, not sufficient, however, to cause much obstruction to the circulation. Signs of inflammation are totally absent.
The papilla and nerve are not obviously atrophic. It is evident that the condition here is a degeneration, not an inflammation. It differs from the cases already described in the better preservation of the chorio-capillaris, and this in spite of the fact that the retinal atrophy was as profound as in some parts at least of the raccoon's eye. A possible explanation of this difference would be that in the raccoon's eye the disease primarily affected the chorio-capillaris, but in the present instance one of the larger vessels. A gradual starving of this portion of the choroidal blood supply perhaps fits in best with the findings, with the localized distribution of the patch and the partial preservation of the capillaries. It is necessary to suppose that the vascular obstruction was of slow development and incomplete; a sudden or complete occlusion of a choroidal vessel would certainly have produced more profound changes.
It may be objected to this explanation that the arteries beneath the patch showed no endarteritis; but evidently the large arteries in any given part of the choroid are those which, after further division, supply another part; the affected artery, therefore, should be found near the edge of, but not in, the atrophic area. It is possible that the artery near the nerve entrance which showed endarteritis was the vessel in question, but on the whole the disease in it seems scarcely sufficient to account for very much disturbance of the circulation. Unfortunately the complete series of sections which would be necessary to settle the point was not made.
The symmetrical yet circumscribed distribution of the disease in the two eyes is not easily explained. At first sight a congenital coloboma might be thought of, but the microscopical anatomv does not bear this out. One can only point to the analogous symmetry which is found in some degenerative diseases of the human eye.
The following similar cases require no detailed discussion:-
CHOROIDO-RETINAL DEGENERATION IN A WILD SHEEP (Ovis BURRHELI).
Specimen from the Zoological Gardens through Mr. Nettleship. No observations during life. Removed four hours post mortem; fixed in formalin; divided vertically. The outer layers of the choroid are normal. Compared with the corresponding structures in a normal eye from an animal of the same species, the inner layers seem to be somewhat condensed and sclerosed, and the vessels of the chorio-capillaris scanty. The pigment epithelium forms a single uninterrupted layer, but shows evidence of degeneration in some variability in the size of the cells and in a considerable degree of depigmentation. The nerve-fibre, ganglion cell, and inner reticular layers of the retina are perfectly preserved, and the inner nuclear nearly so. From the nerve entrance to a point within about 4 mm. of the ora serrata, however, the outer layers of the retina have entirely disappeared. In consequence, in the vicinity of the nerve entrance, the inner nuclear layer rests upon and is loosely adherent to the pigment epithelium, but without the intervention of new tissue; farther out the adhesion has come away, leaving some nuclei sticking to the epithelium, and in the periphery there seems to have been no adhesion. For the last 4 mm. before the ora serrata the retina is approximately normal, but with some small interruptions of the outer nuclear layer. Signs of inflammation are absent, the other intra-ocular structures are normal, and there is no atrophy of the nerve.
Coats: Somee Instainces of Disease in Animal Eye

CHOROIDO-RETINAL DEGENERATION IN A WALLABY (MACROPUS RUFICOLLIS).
Specimen obtained from the Zoological Gardens through Mr. Nettleship. No observations during life. Fixed in formalin. The diseased area extends from the nerve entrance for 6 mm. on one side. The larger choroidal vessels are well filled with blood, and neither they nor the larger ciliary arteries outside the globe show any disease of the wall. The chorio-capillarie is present and does not seem to fall much below the normal in the richness of its meshwork. The pigment epithelium, however, shows considerable changes. It is usually present and single-layered, but the cells are flattened and very variable in size and in their depth of pigmentation, some normal, some containing only FIG. 9. Retinal degeneration in a wallaby. The rod and cone and outer nuclear layers are lost. The inner shows atrophy and some scattering of its nuclei. The internal layers are better preserved. There is no adhesion between the retina and choroid. a few granules, some completely depigmented. No tapetum is present to account for these deficiencies of pigmentation, and they correspond generally in distribution with the retinal atrophy. In the retina the outer layers are lost, the rods and cones completely, the external nuclear layer with the exception of a few small groups of cells here and there (fig. 9 ). The inner nuclear layer is distinguishable throughout, but variable in thickness and with some scattering of its nuclei. The nerve-fibre and ganglion cell layers are normal. There is no adhesion between the retina and choroid; the limitans externa and membrane of Bruch are both well preserved, and no new tissue is present on the surface of the choroid. There is no evidence of old or recent inflammation, and the other intra-ocular structures are normal.
CHOROIDO-RETINAL DEGENERATION IN A HYAENA (H. STRIATA).
This specimen was derived from the Zoological Gardens through Mr. Nettleship. Eyes removed about six hours post mortem; fixed in formalin. One eye showed no disease. In the other, on opening the globe a large elongated area of fibrous tissue was observed on one side, lying parallel to the ora serrata, covering it, and encroaching on the ciliary body in front and on the choroid behind; the choroid near this area was very thin, the coats being translucent, but not ectatic. Near the optic disk there were two peculiar depressions in the retina, as if it were adherent to the choroid. No details are available as to the cause of death.
Mlicroscopical Examiniation.-Three patches of disease are present.: (1) Immediately adjacent to and above the disk; (2) a little more peripherally; and (3) in the extreme periphery in the same direction.
FIG. 10.
Retinal degeneration in a hyoena. On the right the normal retina and choroid are seen. Within the atrophic area all layers external to the inlner nuclear have disappeared. The nerve-fibre layer is not notably atrophic. The retina is adherent to the choroid, but the line of demarcation is distinct, and there is no new-formed cicatricial tissue.
(1) In this patch' which measures 2 mm. in diameter, the retina and choroid are adherent, but apparently without the intervention of any new tissue (fig. 10 ). The outer layers of the choroid are normal and there is no evident disease of the larger vessels; the pigment epithelium, tapetum, and chorio-capillaris are almost completely lost. In the retina the nerve-fibres are preserved, but the other retinal layers are represented only by a few nuclei belonging probably to the inner nuclear layer. Towards the periphery this layer becomes distinguishable, but the outer nuclear stops abruptly at the edge, and is quite absent throughout the diseased area. No round cell infiltration is present.
(2) This patch measures 1 mm. in diameter and is separated from the former by a space of 1 mm. The histology is essentially the same, but the atrophy of the inner nuclear layer is not quite so complete, and the tapetum is not entirely absent.
(3) The patch in the periphery measures 1 mm. The adhesion and atrophy of the retina are not so complete and there is some pigment invasion, the absence of which more posteriorly is accounted for by the situation of the disease in the tapetal area, where normally the epithelium is unpigmented. No disease is present elsewhere.
CHOROIDO-RETINAL DEGENERATION IN A FERRET.
I owe this specimen also to the kindness of Mr. Nettleship. The ferret was a female, aged about 3 years. It seemed to be in good health until badly bitten by a rat about the left eyelids, frontal region, and probably throat. Five or six days later it was found to be very weak and apparently powerless in the left foreleg. It was killed, and the eyes were removed within two and a half hours of death. They appeared to be normal and the eye on the injured side did not seem to have been wounded, though there was blood about the eyelids. The disease occurred in a patch measuring 1'25 mm. and situated 1 mm. below the nerve entrance. In this area the retina suddenly becomes reduced to about a quarter of its niormal thickness and is converted into a thin strip composed of neuroglial supporting tissue containing a few nuclei of the inner nuclear layer. The outer retinal layers are completely lost and the nerve-fibre layer has suffered scarcely less severely. An adhesion with the choroid is present only at a few points and is formed without the intervention of new tissue. The limitans externa is mostly preserved. The pigment epithelium is present throughout, but is irregular and partly depigmented. Pigment invasion of the retina is absent. The choroid appears to be a little thinned in this situation, but in the case of uninjected specimens it is always difficult to speak with certainty of slight degrees of atrophy. There is no inflammation and all other intra-ocular structures are normal.
In all these animals, with the doubtful exception of the spaniel, there was no evidence of inflammation in the choroid or retina, and a consideration of the points mentioned on p. 18 led to a diagnosis of choroido-retinal degeneration, probably the result of vascular disease. In the following cases, however, signs of past or present inflammation were present and the disease was a true choroiditis.
(IV) CHOROIDITIS, CYCLITIS, AND KERATITIS IN A BEAR (URSUS AMERICANUS).
Specimen derived from the Zoological Gardens through Mr. Nettleship. The animal died of septicaemia and the eyes were removed about twenty hours post mortem; fixed in formalin. No observations during life. The chief area of disease extends for 3 mm. from one side of the nerve entrance and is situated in the region of the tapetum. The general structure of the outer layers of the choroid is not greatly altered, but some small patches of lymphocytes are present; the inner layers are very defective, the tapetum frequently broken up, the chorio-capillaris not traceable. The retina is very firmly adherent to the choroid; the rods and cones are completely lost; the outer nuclear layer much atrophied and scattered but partially preserved in small areas here and there; the inner nuclear layer though atrophied is usually distinguishable; the nerve-fibre and ganglion cell layers are for the most part normal, but towards the periphery of the area are very atrophic, the retina being reduced here to a thin strip of neuroglial tissue with a few nuclei. In places little islands of proliferated retinal epithelium, containing no pigment in this situation, are visible. Beyond the area the retina is very atrophic and seems to have been detached. On the opposite side, at the ora serrata, there is a small patch in which the retina and choroid are adherent, the pigment epithelium interrupted and irregularly proliferated, the choroid thinned and its inner layers converted into cicatricial tissue and much atrophied. The ciliary body and iris show no gross structural alterations, but several small patches of round cell infiltration are present in the former. In the cornea tracks of leucocytal infiltration and vessels can be traced as far as the centre. The stroma does not show any gross cicatricial change and there is no loss of substance on the surface.
The resemblance of these changes, in character and distribution, to those of human congenital syphilis need scarcely be pointed out. It has been mentioned above that Hennike has reported interstitial keratitis in the bear. In the horse, Nicolas' has described and figured a diffuse, a disseminated, and a peripapillary form of choroiditis.
(V) ANTERIOR CHOROIDITIS IN A COLLARED PECCARY (DIcOTYLES TAJACA).
For this specimen I am indebted to Mr. Nettleship, who obtained the eyes from the Zoological Gardens. The disease was only discovered in the microscopical preparations. Eyes removed about six hours after death. Fixed in formalin. The patch in question extends for about 3 mm. backwards from the I"Ophth. V6t6rinaire," p. 251. ora serrata on one side (fig. 11 ). In this area the structure of the outer layers of the choroid shows little alteration. In places the pigment epithelium and membrane of Bruch are well preserved and the retina, though atrophic, is not adherent. Elsewhere, however, a thin layer of very dense new-formed fibrous tissue lies upon the inner aspect of the choroid; the epithelium is absent or irregularly proliferated; the membrane of Bruch sometimes present, sometimes broken through; the inner layers of the choroid destroyed; and the retina adherent. Pigment invasion of the retina is slight and confined to the outer layers. The innermost retinal layers show little change; the inner nuclear is traceable throughout, though scattered and irregular; of the outer nuclear layer only a few remnants can be seen; the rods and cones are completely destroyed; the limitans externa is distinguishable except where the 7Zzw~~~~1/ ..
FIG. 11.
Anterior choroiditis in a peccary. This case differs from the last in the presence of cicatricial tissue between the choroid and retina, causing an adhesion of these two membranes and disorganization of the inner layers of the former. The nervous elements of the retina are much atrophied. adhesion is dense. There is no evidence of recent infiltration, and the transition to normal choroid and retina at the edge of the patch is sudden. All other intra-ocular structures are normal.
The formation of a layer of cicatricial tissue on the surface of the choroid in this case proves that something more than simple degeneration is at work.
(VI) IRIDO-CYCLITIS IN THE DOG.
(1) Summary: Inflammation of the eyes with keratitis of some months' dur-ation in a collie. Severe plastic irido-cyclitis with, membrane formation in the pupil, Kc. Secondary involvemitent of the cornea and sclera. This specimen, for which I am indebted to Mr. A. J. Sewell, was derived from a collie which suffered for some months from what was described as " interstitial keratitis." The dog was not seen by me during life. The globes were received in Zenker's solution.
Microscopical Examination.-The corneal epithelium is intact. The infiltration is most dense in a thin layer immediately anterior to the membrane of Descemet, where it consists mostly of lymphocytes, but with also a sprinkling of polymorphonuclear cells; the lamelle are frayed out and partially absorbed, and vessels are absent. The layers immediately in front of this, forming about the posterior third of the cornea, are affected least of all, infiltration being slight and the corneal structure well preserved. The anterior layers are again more cellular, but the appearances are less suggestive of recent active infiltration; the nuclei are more elongated; the corneal lamelle have undergone fibrillation, and vessels are present. These changes are fairly uniform throughout the cornea. In the anterior part of the sclera there is deep infiltration, which corresponds in distribution with that of the cornea-most dense in the superficial two-thirds and in the deepest layers. Posteriorly the sclera itself is free, but tracks of infiltration invade the episcleral tissues as far back as the nerve. The iris is considerably thickened and deeply infiltrated, especially towards its root and in its posterior layers (fig. 12 ). The pigment epithelium is much broken up and destroyed. Dilated D-22 vessels and haemorrlhage are present in the stroma. The pupil is occupied by a large mass of organizing inflammatory exudation to which the sphincter border of the iris is firmly adherent. Similar exudation is present in the anterior inner part of the posterior chamber. The periphery of the iris is b)omb6 and adherent to the back of the cornea. In the ciliary body the infiltration is chiefly confined to the inner layers, the muscle being relatively free. The cells are mostly lymphocytes in this situation, whereas in the iris there are a good many polymorphonuclears. The ciliary epithelium is comparatively intact. The anterior and posterior chambers contain a quantity of coagulum with entangled leucocytes. The infiltration practically ceases at the ora serrata, and posteriorly the choroid is quite normal. The retinal vessels are ensheathed with leucocytes and a slight amount of infiltration is present in the inner layers. There is a small quantity of subretinal coagulum near thle nerve entrance. The papilla is swollen, but not much infiltrated except along the vessels, and the nerve is normal.
In the second eye the changes are entirely similar, but of greater degree. The superficial layers of the cornea contain many vessels, the iris is much broken up, the inflammatory material in the pupil is more highly organized, the posterior chamber on one side is full of leucocytes, the outer layers of the ciliary body and the anterior part of the choroid are invaded to some extent, and the inner layers of the retina are a good deal infiltrated. The posterior part of the choroid, however, is quite free from inflammation. The globe is beginning to become staphylomatous in the ciliary region on one side.
(2) Summnary: Enormtous thickening of the iris and ciliary body caused by ant infiltration with cells of a special type. Choroid invaded also, bIut to a less degree. Comparatively little disorganization of theframewnork of the affected tissues, and nzo trace of theformation of cicatricial mnembranes, posterior syynechiw, dc. Sclera and cornlea only very slightly and locally infiltra ted. Other structures normal.
For this specimen I am indebted to Mr. A. J. Sewell. The eyes were received in Zenker's solution, with the diagnosis " glaucoma." I had no opportunity of making an examination during life. On macroscopical inspection of the divided globe the most striking feature was the enormous thickening of the iris, which measured 2*5 mm. antero-posteriorly. The ciliary body and anterior part of the choroid were also evidently thickened. The anterior chamber and vitreous contained coagulum. The retina was in situ.
M[icroscopical Examination-.The corneal epithelium has probably been intact, but shows some post-mortem abrasion. A small amount of leucocytal infiltration is present in the stroma, chiefly towards the centre, but there is no disturbance of structure and no vascularity. The whole anterior part of tlle uvea is densely infiltrated with mononuclear cells. They seem to be somewhat larger than lymphocytes, do not stain very deeply, and have only a small protoplasmic body. The nucleus contains a well-developed nucleolus and some chromatin dots, but usually without the peripheral arrangement characteristic of plasma cells. The density of the infiltration varies slightly in different situations, but on the whole the distribution of the cells is remarkably even; there is little or none of the patchiness which is so frequently a feature of lymphocytal infiltrates; nor do the cells bear any special relation to the vessels. The uveal stroma, pigment cells, and vessels are not usually destroyed, FIG. 13 .
Peculiar form of irido-cyclitis in a dog. The iris is enormously thickened by cells of a special type, which, however, show very little tendency to transgress its limits. There are no posterior synechiae or membrane formation in the pupil. The ciliary body is similarly infiltrated, but shows much less thickening. but remain more or less distinguishable among the crowds of cells. There is a total absence of all processes of organization or cicatrization both in the uvea itself and in the pupil, posterior chamber and vitreous. In the iris the thickening caused by this infiltration is chiefly in an intermediate zone, the root being less invaded and sudden thinning occurring near the pupillary border ( fig. 13 ). Especially in the inner half of the iris, cells are passing in D-22a large numbers through the anterior surface into the aqueous. Migration through the posterior surface is much less, the epithelium being mostly intact, though in places detached and with small groups of cells beneath it. The corneo-iridic angle has not been adherent. The anterior chamber is full of fibrinous coagulum with entangled cells of the type described; polymorphonuclear leucocytes also, which are almost absent in the iris itself, are here fairly plentiful. In the posterior chamber the coagulum is slight and the proportion of mononuclear cells is greater. The vitreous is only slightly infiltrated, and chiefly in its anterior part, most of the cells being mononuclear. In the ciliary body the muscle has almost disappeared. The cells invade the ciliary processes completely and are passing freely through the epithelium, but without disorganizing it much. Infiltration is fairly dense about the spaces of Fontana and canal of Schlemm, and in the sclera in the same situation, but over the ciliary body proper there is scarcely a trace of invasion of the sclera, except that a few cells pass along the perforating vessels. In the choroid on one side the infiltration tails off rather rapidly and practically ceases about the equator; on the other side it reaches back as far as the nerve entrance, but without causing much thickening posteriorly. It shows comparatively little tendency to invade the perivascular lymph spaces of the perforating vessels. The peculiar manner in which the cells fill up the tissue spaces while leaving the framework intact is well shown in the choroid. The retina is normal except at its extreme anterior end, where there is slight infiltration. There is no cellular ensheathing of the vessels. Neither within nor without the globe is there any excess of leucocytes in the blood contained -within the vessels.
It is evident that these two cases of irido-cyclitis belong to different groups. The first is a severe fibrino-plastic inflammation of a type sufficiently common in the human eye, characterized by much disorganization of the tissues affected; by the formation of cicatricial membranes in the pupil and posterior chamber; by an invasion, probably secondary, of the cornea and sclera; and by an almost complete immunity of the choroid. The second is a much more unusual case, not corresponding apparently with any type well recognized in human pathology. Its features are a dense infiltration with a special kind of cell, causing great thickening, but comparatively little disintegration of the iris and ciliary body; within the uvea the infiltration is more widespread than in Case (1), but it has less tendency to transgress its boundaries; there is a remarkable absence of all processes of organization and cicatrization.
These points of distinction are, no doubt, the expression of a difference in the causative organisrn (?), each noxa, according to the law of its specific affinity, evoking exudation and proliferation of certain elements only in the blood and tissues. In human pathology, of course, a similarspecificity exists, some forms of irido-cyclitis being characterized by the transudation especially of the fluid and fibrinous constituents of the blood, others by the migration of leucocytes, sonme by the formation of synechie and cicatricial membranes, others by a total absence of such formation; and this apart from any question of the mere acuteness or chronicity of the inflammation. Unfortunately, in the present instance there are no data to determine the nature of the infection. The second case might suggest tubercle, but the even distribution of the infiltration and the absence of caseation are unlike that affection. Moreover, comparison with a specimen of canine tubercle of the choroid which I possess shows that the histological characters of the infiltration are quite different.
According to Nicolas (loc. cit., p. 250), irido-cyclitis is rare in the dog. It has been described by Nocard and Leclainche in association with distemper, and by M6ller with muscular rheumatism. A case of recurring iritis lasting two years has been reported by Voss.
DISCUSSION.
The PRESIDENT (Sir Anderson Critchett, Bt., C.V.O.) said the Section felt very much indebted to Mr. Coats for his extremely interesting paper, which had taken members into fresh and comparatively unknown regions. It was a matter of congratulation to him and to themselves that Mr. Coats had been able to obtain his knowledge without the same personal risk which, he believed, was run by another gentleman-now in South Africa-who, rumour had it, once interviewed a sea-lion in its tank. He would be glad to hear, from Mr. Sewell, whether food played any part in the production of corneal ulceration in dogs. On one occasion he was asked to see a pet lap dog, and in both eyes he saw a serpiginous ulcer of the cornea, of the same type as he had seen in skilly-fed paupers. He therefore inquired about the food, and it transpired that because its breath was odoriferous the dog had been deprived of meat for six weeks. He advised that the meat diet should be restored, and he was told that the ulcers healed satisfactorily.
Mr. TREACHER COLLINS said he had seen several cases of interstitial keratitis in animals. He had examined some of the Duke of Beaufort's hounds which had become blind after distemper, and found they were suffering from interstitial keratitis with vascularization of the cornea, typical groundglass haze, and loss of lustre on the surface. None of them had any ulceration.
He believed that in trypanosomiasis in animals interstitial keratitis had been described. At the School of Tropical Medicine dogs had been inoculated with it, and interstitial keratitis resulted. He examined sections of the cornea microscopically but failed to find trypanosomes in them. In these cases the inflammation was not confined to the cornea: there was some iritis and exudate into the anterior chamber as well. He had also examined the eyes of some pheasants which had interstitial keratitis.
Mr. J. B. LAWFORD said he would like to hear Mr. Coats's views on the aetiology of interstitial keratitis in dogs. He had seen a certain number of apparently similar cases, and he believed a certain proportion were of traumatic origin. They were nearly all dogs of the terrier class, in which hunting instincts were well developed, so that they ran about a good deal in undergrowth and furze, and in that way were very likely to get wounds of the cornea. He had watched one or two dogs in which the -opacity of the cornea increased definitely at intervals, and he attributed that to recurrent injury.
Mr. SEWELL said that Japanese and Chinese dogs seemed much more subject to corneal trouble than did other dogs; he believed it was because the eyes in those dogs were much more prominent than in the generality of dogs.
Mr. RAYNER BATTEN said that almost anything would give a dog keratitis. He once did an advancement for squint in a dog, and it was successful as an operation, but interstitial keratitis followed. He did an extraction in a dog, and that went the same way a day or two later. Any strong irritant applied to the cornea would give a dog keratitis. His experience was that one must be careful about doing any form of operation on a dog's cornea.
Mr. BISHOP HARMAN said that he had seen cases of keratitis in Pekingese dogs. It was of a very superficial type, and he suggested that it might be due to exposure. It seemed to him that many of these dogs slept with the eyelids partly open.
Mr. HERBERT PARSONS said that dogs which were thyroidectomized sometimes got interstitial keratitis. Some years ago he was conducting experiments in thyroidectomy in dogs. He found that if one removed the whole thyroid in a dog it promptly died of tetany, but if one excised only as much as was consistent with the preservation of life a rapidly developing keratitis not infrequently ensued.
Mr. HOLMES SPICER suggested that the corneal sensation be tested in these cases. It was necessary to rule out the possibility that they were neuroparalytic cases. The lesions occurred on the surface, and if there was lack of sensation on the cornea it was likely to give rise to continued injury or irritation. With regard to the possible influence of food, he once had brought to him by a doctor friend a prize bulldog, which had complete destruction of one cornea, and the other cornea white and opaque. The dog was in the greatest pain and when it entered the room it blundered against everything, and was obviously blind. He had seen a good deal of that condition in babies, and remembering the experiments of Magendie in the feeding of dogs, as soon as the dog entered the room he guessed what had happened. In reply to a question the owner said he had not been giving him meat, as it did not suit him. The dog had been taken to a veterinary surgeon, who used adrenalin and cocaine, which seemed the worst form of treatment, for it further reduced the vascularity of the cornea, and promoted gangrene of the cornea, from which the dog was suffering. The dog being a carnivorous animal, he told the owner to give it as much beef as it could eat. Two or three days afterwards it came again and was free from pain; at the end of a fortnight the condition had fairly cleared up, and months afterwards there was no trace of the trouble visible.
Mr. CRUISE said dogs were peculiarly liable to deep corneal infection. It was remarkable the rapidity with which the cornea became opaque, and equally striking the capacity for regaining transparency. He had been more fortunate than some in operating on dogs' eyes, as he removed cataracts in two cases without having had any trouble with the cornea. He had had a case in which the cornea had sloughed and the iris protruded, but the eye cleared up with good vision and with only a slight nebula and anterior synechia as evidence of the trouble. As regarded pigmentation of the cornea as a physiological occurrence in horses and dogs, the pigment appeared to be quite superficial, probably sub-epithelial, and he owned at the present moment a 'dog and a horse which showed this condition very clearly.
Mr. COATS replied that the disease which he had described was not a true, deep, interstitial keratitis. He was unable to make suggestions as to the atiology. The dogs were in good health and there was nothing peculiar in their diet. He had not tested the corneal sensation, but would do so in future cases. The process was not ulcerative, and the keratitis in his experience was always bilateral. He agreed that the dog's cornea was susceptible to keratitis, or at least to cedema, and he had seen interstitial infiltration follow dislocation of the lens. In the raccoon also it seemed to follow choroido-retinal atrophy. Pigmentation of corneal cicatrices was a common phenomenon in the dog, and in other animals which normally showed pigmentation of the epithelium and conjunctiva at the limbus. It was due to the wandering in of pigmented cells from that situation.
